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Introduction 
The significance of eating breakfast and the potential relationship to improved cognitive abilities and 
enhanced learning among students has become a topic of increased discussion in recent years. This 
issue has gained importance as student performance has become increasingly tied to standardized 
test results, which may influence funding, rankings, and the perception of the school’s success. 
Within this larger discussion, research regarding the correlation between the implementation of a 
universal breakfast program provided daily by the school system to all students, regardless of 
household income, and student academic performance has been limited, particularly in the state of 
North Carolina.  
 
This paper presents an initial overview of the effects of the Universal Breakfast Program at the 
school level between the 2010-11 and 2011-12 school years. School breakfast programs were created 
to meet the needs of hungry children and thereby hopefully improve their overall health and 
academic performance. In recent years, universal breakfast programs have become increasingly 
popular in an attempt to reduce some of the social stigmas associated with eating free or reduced 
priced meals. This report provides an evaluation at the school level—not the individual level—of the 
impacts of the first year in the universal breakfast pilot program in selected elementary and middle 
schools in North Carolina on academic achievement. While every school in this study participates in 
the federal School Breakfast Program, only 32 schools participated in a Universal Breakfast Program 
during the 2011-12 school year.  
Universal Breakfast Programs 
Universal Breakfast Programs offer free breakfast to all students in a single school who chooses to 
participate or to all schools in a particular school district. Typically, school districts with a high 
percentage of students who are eligible for free or reduced price breakfasts are able to balance 
expenses and reimbursement to offer breakfast at no charge to all students regardless of income 
(N.C. Nutrition Education and Training Program). By offering breakfast free of charge, the 
stigmatization that low-income students previously faced for participating in such programs is 
removed.  
Literature Review 
This report is centered on determining the relationship between the implementation of a universal 
breakfast program and student academic achievement. Limited research has been conducted about 
the impacts of universal breakfast programs on academic achievement in particular, though the 
breadth of research regarding academic achievement and school breakfast programs, or consuming 
breakfast in general, is more widespread. Overall, research within this field has been conducted to 
primarily address and begin to understand the issue of childhood hunger nationwide.  
 
Consuming breakfast is positively correlated with numerous factors that result in improved 
outcomes for children, including academic achievement. Eating breakfast improves the mental and 
physical health status of students by eliminating distractions and discomfort caused by hunger, 
which results in improved cognitive and behavioral abilities. As a result of these improved 
capabilities, academic achievement levels increase because students are able to learn more effectively 
and subsequently see improvements in their test scores (BreakfastFirst, 2010). For these reason, it is 
important to analyze how many students are eating breakfast on a daily basis before analyzing the 
impact of implementing a universal breakfast program.  
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School Breakfast Programs 
Several studies have been conducted to determine which demographic groups are most likely to 
consume breakfast on a daily basis. Dotter (2012) reviews several studies that reported between 12% 
and 30% of school age children do not eat breakfast. Dotter reports that the percentage of students 
who do not eat breakfast increases as income decreases and found that two-thirds of middle-income 
African American school age children and low-income White and Hispanic school age children do 
not typically have breakfast in the morning. Rampersaud et al. (2005) noted that analyzing long-term 
effects of breakfast programs could be complicated “by the various social, family, and academic 
factors that can affect school performance, including the effects of socioeconomic status.” (p. 752). 
As a result of these findings, it is important to include a variety of demographic variables in any 
analysis, including race and income, to determine if these populations respond differently to the 
implementation of a program.  
 
General research relating to the effects of school breakfast programs on students has been focused 
on participation rates, improved health status in children, cognitive benefits for students, timing of 
breakfast consumption prior to testing, and the value of consuming breakfast on a short-term vs. 
long-term basis (Rampersaud et al. 2005, Alaimo et al. 2001, Wesnes et al. 2003, Vasiman et al. 1996 
and Leos-Urbel et al. 2013). Students that eat breakfast every morning have been found to 
experience improved cognitive behaviors in most studies. Rampersaud et al.’s (2005) review 
highlights the numerous studies that have determined breakfast consumption can improve cognitive 
performance by alleviating hunger. Wesnes et al. (2003) found that skipping breakfast impaired 
attention and episodic memory, and those impairments increased in magnitude over the morning. 
Alaimo et al.’s 2001 analysis reported that students who were “food insufficient” had statistically 
significant lower mathematics scores; hungry students performed 0.40 points lower than food 
sufficient students (p. 46). There have been limited studies that test the impacts of consuming 
breakfast specifically on minority populations or specific income levels.  
 
Rampersaud et al.’s (2005) review noted conflicting findings on the beneficial effects of school 
breakfast programs on memory in short-term experimental studies; some research has identified 
positive effects where other studies reported no such effect. Notably, studies that analyzed 
intervention trials over time periods ranging from 2 semesters to 1 full year found that children at 
nutritional risk gained no additional benefits from breakfast consumption compared with adequately 
nourished children with regard to achievement test scores (when controlling for socioeconomic 
status) (Rampersaud et al., 2005). These findings indicate that malnourished children may benefit 
from breakfast in the short-term, but not necessarily on a long-term basis.  
 
The immediate, short-term impact of consuming breakfast that was found by Rampersaud et al. 
supported Vaisman et al.’s (1996) randomized intervention study that determined when school 
breakfast was consumed 30 minutes before testing, students had improved memory recall, even 
when subjects had eaten breakfast at home earlier in the morning. This suggests that the timing of 
breakfast may be important even on a short-term or one-time basis. Leos-Urbel et al. (2013) also 
noted that while there may be longer-run effects following the implementation of a universal 
breakfast program, it was undetermined how long it takes for those changes to be identified. Their 
research, consistent with Vaisman et al.’s (1996) conclusion, mentioned the difficulty in obtaining 
individual-level data about universal breakfast program participation due to the difficultly in tracking 
if each child actually consumed breakfast each morning and at what time consumption took place 
prior to testing (Leos-Urbel et al., 2013).   
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Universal Breakfast Programs 
Universal breakfast programs are necessary to make the most significant impact on student academic 
achievement, but unfortunately, not all children who qualify for a school breakfast program actually 
participate and eat breakfast. In 2009, schools nationwide participating in the school breakfast 
program (not universal breakfast programs) reached only 47.2 low-income children for every 100 
low-income children who consumed free or reduced price lunch. This is due to several factors, 
including making participation difficult due to late bus schedules, the stigmatization of eating a free 
or reduced price breakfast while other students socialize, and the difficulty parents may have with 
their work schedules to drop students off with time to consume breakfast (Food Research and 
Action Center, 2011).  
 
Of the studies that have been conducted on universal breakfast programs, implementing a universal 
breakfast program consistently results in increased consumption of breakfast for students (Basch 
2011, Food Research and Action Center 2009, No Kid Hungry Center for Best Practices, and 
Murphy et al. 1998). Basch’s (2011) literature review of the prevalence and disparities of breakfast 
consumption among urban minority youth in school discusses how universal breakfast programs 
“have been shown to increase participation in school breakfast dramatically” (p. 637). Murphy et al.’s 
(1998) study found that after the implementation of a universal breakfast program, there was a 
“nearly 100% increase in school breakfast participation” (p. 905). Implementing a universal breakfast 
program results in increased participation by reducing the stigma that can be a barrier to low-income 
student participation and also make it easier to implement models that make breakfast more 
accessible, such providing breakfast in the classroom.  
 
Several studies have analyzed the relationship between universal breakfast programs and student 
academic achievement levels in varying regions of the country. Utilizing school and student-level 
data, Leos-Urbel et al. (2013) found that there was a limited impact on academic achievement of 
implementing a universal breakfast program program in the short-run in New York City public 
schools. In contrast, Kleinman et al. (2002) studied the impacts of implementing a universal 
breakfast program on the academic functioning of inner city students in Boston Public Schools, 
evaluating the students’ performance before the implementation of the universal breakfast program 
and after the program had been in place for six months. Of the four individual subjects examined, 
Kleinman et al. found statistically significant changes in mathematics grades in students who also 
experienced improved nutrient intake after six months of participation in the program. Lamar 
Smith’s (2011) study of the impact of a universal breakfast program on standardized test scores of 
third and fourth graders in Tennessee found conflicting results that varied for two different grade 
levels. While third grade reading, language arts, and mathematics scores were not significantly 
improved for the group participating in a universal breakfast program, the fourth grade reading, 
language arts, and mathematics scores were significantly impacted for the students who consumed 
breakfast (Lamar Smith, 2011). Lamar Smith’s study did not include any neighborhood variables in 
the analysis and none of the schools analyzed were located in an urban setting.  
 
In a comparable study conducted in Guilford County, N.C., Ribar (2011) found the implementation 
of the “universal-free provision of school breakfasts was not associated with [improved] test 
performance” (p. 29). Ribar’s report also found that the associations between a universal breakfast 
program provision and students’ reading and mathematics outcomes to be “small and statistically 
insignificant”. This relationship was also identified in Bernstein et al.’s evaluation of the school 
breakfast program, as their analysis noted: “while previous studies have suggested a link between 
school breakfast participation and an increase in standardized test scores, in general they have 
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suffered from weak and inconsistent findings” (Bernstein et al., 2004, p. 64). Peterson et al. (2004) 
reported the same findings in their research; only weak evidence of test score improvements 
following the implementation of a breakfast program was identified in their analyses. 
Neighborhood Effects 
On a broader level, the neighborhood has consistently been an important unit of spatial geography 
when studying social and contextual influences on individuals and families. Most neighborhood 
contextual influences shape residents’ lives through the social network of the community, rather 
than the physical, residential built environment. A vast amount of research on neighborhood 
influences on childhood development studies the influence of living in a lower-income community 
or in non-traditional households (single-parent homes). Beauvais and Jenson (2003) concluded that 
neighborhood effects in poorer neighborhoods are likely to be more negative than in higher income 
neighborhoods. This indicates that children living in poor neighborhoods are more likely to be 
exposed to, and negatively impacted by, negative neighborhood variables, such as lower median 
household income, higher unemployment rates, higher crime rates, and higher poverty rates.  
 
Further research on neighborhood effects has found that the characteristics of a neighborhood have 
a significant impact on childhood development. Trembley et al. (2001) determined that “the most 
consistent evidence of neighborhood effects occurs for school-aged children, that neighborhood 
effects are stronger for cognitive and achievement measures than for behavioral and mental health 
measures, and that among the most commonly studied neighborhood variables, socioeconomic 
status demonstrates the most consistently powerful effects” (p. 7). This research argues for the need 
to analyze measures beyond income level in a neighborhood in order to analyze influences on 
childhood development by studying variables such as ethnic diversity and population density 
(Trembley et al., 2001). Garner and Raudenbush (1992) moved beyond income levels in a study that 
analyzed factors including unemployment, youth unemployment, single-parent families, low-earning 
socioeconomic groups, overcrowding, and the percentage of permanently sick individuals to 
determine an overall “level of disadvantage” in a home neighborhood (p. 256). Utilizing hierarchical 
regression models, they found that neighborhood deprivation had a significant, negative association 
with educational attainment when controlling for individual family background and schools (Garner 
and Raudenbush, 1992).   
 
Beauvais and Jenson (2003), Trembley et al. (2001), and Garner and Raudenbush (1992) are 
consistent with Ainsworth’s (2002) analysis of the influence of neighborhood effects on educational 
achievement. Ainsworth determined that “neighborhood characteristics predict educational 
outcomes [and the] strength of the predictions often rivals that associated with more commonly 
cited family- and school-related factors” (p. 117). This finding addresses the need to include 
neighborhood-level characteristics in any research focusing on childhood achievement levels. This is 
particularly relevant when studying the relationship between universal breakfast programs and 
academic achievement, as limited research has analyzed the influence of neighborhood effects in 
conjunction with these breakfast program participation and academic achievement.   
Additional Factors 
Most of the studies focusing on universal and school breakfast programs that address academic 
achievement are individual-level longitudinal studies that utilize test results from each student. 
Ainsworth’s (2002) neighborhood analysis also discussed the importance of utilizing longitudinal 
data when analyzing neighborhood influences on childhood development, stating, “residents must 
also be followed over time to address issues of residential mobility and exposure to neighborhood 
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context” (p. 121). As a result, it can be concluded that the most accurate research design to study the 
impact of school and universal breakfast programs, as well as neighborhood influences, on academic 
achievement would utilize individual-level longitudinal data.  
 
It is also important to note that schools can gain significant increases in breakfast participation 
without incurring a significant cost. North Carolina is one of nine states nationwide that provides 
state-level funding for universal breakfast programs. Basch’s review discusses maximizing state-level 
funding to reduce the financial burdens of implementing a universal breakfast program in schools. 
The increase in participation rates following the implementation of the universal breakfast program 
generates more revenue for the school. As a result, there is often no cost or minimal resultant cost 
to the school, particularly in schools with high proportions of students qualifying for free or 
reduced-priced meals (Basch, 2011). High-poverty schools and school districts should not be 
concerned with the financial burden of implementing a universal breakfast program, because in 
these high-need areas, universal breakfast programs can be developed at a minimal cost and provide 
a significant benefit to all students.  
Conclusion 
The inconsistent correlations between the implementation of a universal breakfast program and 
student academic achievement indicates the need for further research in this field. Reviewing these 
few studies highlights the need to: include schools from a mixture of both rural and urban school 
districts, study varying grade levels, utilize longitudinal data to understand the full impact of a 
program’s implementation, and include external variables in any statistical models to account for 
school-level and neighborhood-level influences on childhood development.  
Statement of the Problem 
Determining the correlation between universal breakfast programs and the pass rates of students is 
significant. This paper provides an assessment of this correlation at the school level to determine 
whether the first year of a universal breakfast program’s implementation significantly impacted 
students’ pass rates in selected elementary and middle schools in North Carolina. An increase in pass 
rates following the implementation of a universal breakfast program would demonstrate that the 
cost of providing free meals to all students, regardless of income, can be considered a worthwhile 
investment in order to improve the academic performances of the school’s students. It is also 
important to consider the influence of outside factors that may influence academic performance in 
spite of the implementation of a universal breakfast program. In particular, the school’s 
neighborhood characteristics, demographics, attendance rate, teacher performance, and level of 
poverty may play a significant role in impacting students’ academic achievement levels. Examining 
the significance of these external factors on academic performance is important to consider when 
analyzing the effects of universal breakfast programs. This analysis is twofold: first, EOG results in 
school year 2010-11 (the year before the beginning of the universal breakfast program) are 
compared with 2011-12 (the first year of the program) and second, the impacts of these external 
variables on the 2011-12 EOG scores are evaluated.  
Data Analyses and Results 
Population 
The population for this study was drawn from the following ten North Carolina public school 
districts: Bertie County Schools, Duplin County Schools, Greene County Schools, Lincoln County 
Schools, Montgomery County Schools, Northampton County Schools, Pamlico County Schools, 
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Tyrrell County Schools, Weldon City Schools, and Whiteville City Schools. Within these ten school 
districts, the test results were reported on a grade level for all third, fifth, sixth, and eighth grades. A 
listing of all fifty-four schools that were included in this analysis can be seen in Appendix A.  
 
The percentage of students eligible for free or reduced meals in a school is often utilized to 
determine priority schools in which to implement universal breakfast programs. Accordingly, the 
sample utilized when comparing pass rates before and after the implementation of the universal 
breakfast program consists only of the 32 schools that implemented a universal breakfast program in 
2011-12. Appendix C shows the percentages of students eligible for free or reduced breakfast in 
each school that had a full year of the universal breakfast program for school year 2010-11 (the year 
prior to universal breakfast program) and 2011-12 (the first full year of universal breakfast program 
in these schools).  
 
In 2010-11, the percent eligible for free or reduced price meals ranged from 29.5% to 100%. In this 
school year, 5 of the 21 elementary schools1 had 75% or more of their students eligible for free or 
reduced price meals, with an average percent eligible of 68.7%. The 2010-11 average percent eligible 
for the middle schools was 63.4%, with an overall range from 31.5% to 82.8%. The percent eligible 
for these elementary and middle schools in the 2011-12 school year (the first full year of the 
universal breakfast program) were essentially the same.  
Instrumentation 
The data collected for this study was the End-of-Grade pass rates for the reading, mathematics, and 
composite tests, reported by grade level, for the 2010-11 and 2011-12 school years. This data was 
obtained from the Disaggregated State, School System (LEA) and School Performance database, 
publicly available from the North Carolina Department of Public Instruction Accountability Services 
Division. This data included the number of students at or above grade level (Level III), the number 
of valid scores, and the percent at or above Level III on end-of-grade tests. Subgroups were 
reported by gender, ethnicity, language proficiency, disability, and economic condition. For both 
school years, retest scores for the end-of-grade test were included in the data collected (N.C. 
Department of Public Instruction).  
 
Supplemental data was gathered from N.C.’s ABCs of Education Report Card program, an 
alternative publicly accessible resource of grade-level data. Data regarding each school’s performance 
status, attendance rate, percentage of high quality teachers, and suspension rate was retrieved from 
each school’s Report Card (N.C. School Report Cards). Data regarding the neighborhood’s 
percentage of families living in poverty, percentage of minority residents, and median household 
income was accessed from the U.S. Census Bureau American Community Survey 2007 – 2011. For 
this study, “minority” refers to all races other than White/Caucasian. Data relating to the breakfast 
programs (whether or not a school had a breakfast program, the type of service, and whether or not 
the school had a dinner program or a backpack buddies program) was collected from a listing 
provided by NC No Kid Hungry and through interviews with each school district’s Child Nutrition 
Director. A listing of all variables compiled for the purposes of this report can be found in 
Appendix D.  
 
                                            
1 Pumpkin Center Intermediate School in Lincoln County has grades 3 and 5 in the testing data and has been classified 
as an elementary school for this report.  
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North Carolina has been using annual EOG accountability tests to measure performance in its 
schools for more than a decade. Elementary school students (third and fifth graders) and middle 
school students (sixth and eighth graders) take the two following tests in the final three weeks of the 
school year, (1) an EOG test in reading comprehension and (2) an EOG test in mathematics. Both 
tests are multiple-choice and results from these tests are used to determine students’ levels of 
proficiency, rates of academic progress, and progress towards No Child Left Behind goals (Ribar, 
2011). For this study, the results on the reading comprehension and mathematics tests are analyzed 
separately and as a composite.  
Limitations 
There are several limitations for this study that should be noted when examining the results. First, 
only ten out of 110 school districts in North Carolina were chosen for this study. The small sample 
size may not be representative of the relationship between universal breakfast programs and 
academic achievement on a statewide level. The only standardized test measure used were the end-
of-grade pass rates. It can be argued that there are other measures besides standardized test results 
that indicate a student’s academic achievement and performance. It is also important to note that for 
both data sources, in any group where the percentage of students at a grade level was greater than 
95% or smaller than 5%, the actual values were not reported due to federal privacy regulations. In 
these cases, the results were rounded to 100% or 0% in order to be considered in the analysis. Also, 
because of the format in which the data was reported, it is impossible to determine which racial 
group a student belongs to and if that same student is also economically disadvantaged or has a 
disability, etc. Due to this format, it is impossible to determine if there is a larger impact of 
belonging to one or more of these control variable groups. Finally, the classifications for 
economically disadvantaged students compared to students who qualify for free or reduced price 
meals are not the same, despite the similarities of their content. Economically disadvantaged 
students were identified “in accordance with a Memorandum of Agreement between the Child 
Nutrition Services Section and Division of Accountability Services” in 2011-12 (Data Sources and 
Information-High Student Performance). No further clarifications for this identification process are 
provided. In contrast, students who qualified for free or reduced price meals met specific guidelines 
as outlined in Appendix B. However, there is no way to compare the specifications for qualifying in 
either or both of these groups. Any discrepancies between the impacts of a universal breakfast 
program on either of these groups may be contradictory to the overall results because of the lack of 
transparency in the data classification.  
Data Analysis 
This study used the Version 13.0 of STATA to analyze the descriptive data. The data for every grade 
in every public elementary and middle school in the ten school districts were arranged into a .csv file 
in Microsoft Excel that was imported into STATA. All data was conducted at a grade level; 
individual student names or scores were not utilized in the study. Hierarchical regression models 
were used to evaluate the effects of external influences on the pass rate of students participating in a 
universal breakfast program in 2011-12. For all multivariate analyses, an alpha of 0.05 was utilized to 
determine statistical significance.  
 
Four nested regression models were established to determine the impacts of each set of control 
variables on β before calculating the impact of the presence of a universal breakfast program on 
each subject’s pass rates. Student characteristics and capabilities (percentage of white students, 
percentage of economically disadvantaged students, and percentage of disabled students) were 
entered at stage one. School characteristics (percentage of high quality teachers, attendance rate, 
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student-to-teacher ratio, and percentage of students that qualified for free or reduced meals) and 
neighborhood characteristics for each school’s surrounding block group (percentage of families with 
children under age 18 living below the poverty level and percentage of minority residents) were 
entered at stage four. This sequence was established to identify each of these variables and their 
impact on pass rates in order to determine the significance of implementing a universal breakfast 
program after all of these variables have been controlled for. The percentage of Black, Hispanic and 
Indian students were eliminated due to collinearity. These models were utilized when analyzing 
reading, mathematics, and composite pass rates.  
Results 
Impact of a Universal Breakfast Program on Reading Pass Rates 
A preliminary comparison between EOG reading pass rates in 2010-11 and 2011-12 was conducted 
to determine if any potential impacts were evident after the universal breakfast program was 
implemented in 2011-2012. This comparison, as seen in Appendix E, shows the percentage point 
change in EOG reading scores for the schools between the year prior to implementing the universal 
breakfast program (2010-11) and at the end of the first year of the program (2011-12). Scores, which 
in this case are the percentage with a passing grade—are shown by grade level. The scores at each 
grade level vary considerably in both years. 
 
The third grade pass rates range from 50% to 88% with average percent passing at 66.1% in 2010-11 
and 68.1% in 2011-12. While there were notable improvements in the pass rates at some schools (e.g. 
Rock Springs Elementary, North Brook Elementary, Iron Station Elementary and Fred A. Anderson 
Elementary), there were also schools with notable declines in pass rates (e.g. Green Ridge 
Elementary). The small increase in the average scores across all third grades is not significant. The 
fifth grade reading pass rates ranges from below 50% (West Greene Elementary) to over 90% (Rock 
Springs Elementary). There is some variation from 2010-11 to 2011-12, but the average score is 
essentially unchanged. Middle school reading scores for both 6th and 8th grades similarly show some 
variation from the year before and after the program’s implementation, but no significant change in 
the average scores in either grade. 
 
The regression statistics for reading pass rates are in Appendix F.  This analysis identified that the 
percentage of white students (and consequently, the percentage of non-white students), the 
percentage of economically disadvantaged students, and the percentage of students who qualify for 
free or reduced price meals in a school had a statistically significant on reading pass rates. At the 1% 
level of significance, these variables remained relatively consistent for all iterations of the model. For 
the percentage of white students and the percentage of economically disadvantaged students in a 
school, the greatest changes in B occurred between models 1 and 2 (B = 0.080 for the percentage of 
white students and B = 0.581 for the percentage of economically disadvantaged students in model 
2). The percentage of disabled students in a school was also statistically significant at a 5% 
significance level in models 2 and 3. However, since this variable was not consistently statistically 
significant, this is not as robust of a control variable for reading pass rates as the previously 
mentioned variables. This analysis found that the implementation of a universal breakfast program 
did not have a statistically significant impact on students’ reading pass rates (B = -0.026). For 
reading pass rates, neither the implementation of a universal breakfast program nor controlling for 
neighborhood variables had a statistically significant impact. The lack of new statistically significant 
variables in models 3 and 4 for the remaining school-level variables or neighborhood-level variables, 
as well as the significant increase in adjusted R-squared between models 1, and 2, indicates that the 
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most predictive model when analyzing reading pass rates was model 2, which included controls for 
student characteristics and capabilities and school level characteristics (adjusted r-squared = 0.9444).  
Impact of a Universal Breakfast Program on Mathematics Pass Rates 
A preliminary comparison between EOG mathematics pass rates in 2010-11 and 2011-12 was 
conducted to identify the most significant changes in mathematics pass rates between these two 
school years. Appendix G shows the percentage point change in EOG mathematics pass rates 
between 2010-11 and 2011-12, broken down by grade level.  
 
The percent passing the mathematics exam in third grade ranged from 71.4% to 100%. Several 
schools showed strong improvement, with eight schools showing increases of over 5 percentage 
points. Candor Elementary improved from 84.1% passing to 100% passing and Page Street 
Elementary improved from 73.1% passing to 87.1% passing. However, the percent passing at other 
schools declined, but the largest declines were at schools where a very high percentage passed in 
2010-11. For example, the percent passing at St. James Elementary dropped from 100% to 91.4%. 
Overall, the percent passing the third grade math EOG exam increased from 82.5% to 84.7%. 
 
Similar patterns of improvement are seen in the fifth grade mathematics EOG in elementary school 
after one year of the UMP, but overall improvement is not at the same level. Two schools (Fred A. 
Anderson Elementary and Tyrrell Elementary) have large increases of over 11 percentage points. 
Overall, the average percent passing increased from 83.2% to 84.3%. Results for these two years in 
the percent passing 6th grade math EOG do not follow the pattern in the elementary schools, with 
the average dropping from 81.6% to 78.9%. Only three schools experienced increases in the percent 
passing (in Montgomery and Greene counties), but the rest of the schools experienced declines, 
including declines of over 10 percentage points at two schools. The results for the 8th grade math 
EOG after one year of the universal breakfast program show very modest improvement overall, 
with the average increasing from 83.5% to 85.7%, but five of the ten schools had a lower percent 
passing. West Middle and Greene County Middle had increases in the percent passing of more than 
13 percentage points. 
 
The same regression models were developed to analyze the impact of the control variables and the 
implantation of a universal breakfast program on mathematics pass rates. The results from this 
analysis are in Appendix H. The results from these models were consistent with the findings for 
reading pass rates.  The percentage of white students, the percentage of economically disadvantaged 
students, and the percentage of students who qualified for free or reduced price meals were found to 
have a consistently statistically significant relationship on mathematics pass rates. The most 
significant change in the student characteristics and capabilities variables occurred between models 1 
and 2; for the remaining models, B essentially remained constant. Similar to the findings for reading 
pass rates, this analysis found that the implementation of a universal breakfast program did not have 
a statistically significant impact on students’ mathematics rates (B = -0.006, p < 0.05). Neither of the 
two neighborhood-level control variables was found to have a statistically significant relationship 
with mathematics pass rates. The most predictive model for mathematics pass rates was model 2, 
which highlighted the relationship between student characteristics and capabilities and school level 
characteristics (adjusted R-squared = 0.9307).  
Impact of a Universal Breakfast Program on Composite Pass Rates 
Appendix I shows the percentage point change between 2010-11 and 2011-12 composite test results 
for the elementary and middle schools that had the universal breakfast program in place for the 
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2011-12 school year. There is no clear pattern of improvement across all the elementary and middle 
schools after one year of the program reflecting the composite test results. The average third grade 
score does improve, but there is considerable variation among the schools. 
 
The regression statistics for composite pass rates are shown in Appendix J. The findings from these 
models are consistent with the results identified for both reading and mathematics pass rates. The 
percentage of white students, the percentage of economically disadvantaged students, and the 
percentage of students who qualified for free or reduced price meals had a consistently statistically 
significant impact on composite pass rates. As found for reading and mathematics, the 
implementation of a universal breakfast program did not have a statistically significant impact on 
composite pass rates (B = -0.014). Model 2 was also found to be the most predictive model of 
composite pass rates (adjusted R-squared =0.9393) and the greatest change in adjusted R-squared 
occurred following the addition of the school-level characteristics in model 2. The consistency of 
these relationships throughout all three tests demonstrates the strength of these control variables 
when analyzing students’ academic performance on EOG tests.  
Results Summary 
In summary, the implementation of the universal breakfast program in 2011-12 was not found to 
have a statistically significant impact on the students’ pass rates for any of these subject tests. For 
each subject analyzed, a statistically significant relationship was found between pass rates and the 
following variables: the percentage of white students, the percentage of economically disadvantaged 
students, and the percentage of students who qualified for free or reduced price meals.  
Recommendations  
Recommendations for Implementation 
This study provided insight into the relationships that a universal breakfast program may have on 
pass rates in North Carolina public schools. The following recommendations for practice are a result 
of the findings and conclusions of this research. 
 
It is suggested that school systems should implement universal breakfast programs in all schools, 
with a priority given to those with a 70% free or reduced rate or above. Numerous studies highlight 
that schools with a high percentage of students qualifying for free or reduced priced meals can 
implement a universal breakfast program at a minimal supplementary cost (Dotter, 2012 and Basch, 
2011). Despite the lack of a statistically significant relationship between universal breakfast programs 
and academic performance, when considered in combination with the other benefits (health, 
cognitive, behavioral, etc.) of implementing a universal breakfast at a minimal cost to the school 
district, the presence of universal breakfast programs in high-priority schools (and eventually 
statewide) would serve to benefit students in multiple facets, including academic performance.  
 
Of the schools with more than 70% of students qualifying for free or reduced price meals in 2011-
12, the percentage of minority families in these neighborhoods was 52.8% (compared to 29.5% for 
schools with fewer than 70% qualifying). These high-priority schools also had a median household 
income of $34,600 in 2011-12, compared to a median household income of $40,738 for schools with 
fewer than 70% qualifying. When considering both of these factors in combination, it can be 
surmised that the schools with higher percentages of students qualifying for free or reduced price 
meals are typically composed of high percentages of minority and economically disadvantaged 
students. The percentage of white students (and subsequently the percentage of non-white students) 
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and the percentage of economically disadvantaged students in a school were found to have a 
statistically significant impact on each subject’s pass rates. High percentages of non-white students 
and economically disadvantaged students in a school are negatively correlated with academic 
performance. As a result, it can be concluded that schools with this composition would benefit from 
supplementing universal breakfast programs with extra resources to counterbalance the pervasive 
effects of attending a school with a high percentage of minority, low-income students. These 
resources may include: cooking classes or demonstrations for parents to encourage healthy eating at 
home, the implementation of a dinner or backpack buddies program to provide more free meals to 
hungry students whose families are unable to purchase sufficient amounts of food, and the 
implementation of a community garden or food donation program in conjunction with the school to 
allow disadvantaged children access to food if it is unavailable in their homes.  
Recommendations for Future Research 
There are many reasons to expect that the implementation of a universal breakfast program would 
improve student performance, but it is not surprising that implementing a universal breakfast 
program did not have a statistically significant effect on end-of-grade pass rates for these four grade 
levels after one year of the program. The universal breakfast program may well have immediate 
effects—test results may improve when the students have eaten prior to taking the test—but the 
main effects are likely to be cumulative. Learning builds cumulatively, and if the nutritional status of 
children is better at an earlier point in their education or over a longer period of time in their 
schooling, the results are more likely to show improvement. The third grade comparative results of 
the percentage point change between school years do suggest a positive effect. Over time, the 
current third-grade students will benefit from the universal breakfast program for a greater 
proportion of their school experience than the 5th, 6th and 8th grade students and could be utilized in 
a longitudinal study moving forward. However, overall school-level results are unlikely to provide a 
reliable measure of the effectiveness of the program, at least in the short term. The tables included 
compare the same grade levels, but not the same students. Garner and Raudenbush (1991) noted 
that “because educational attainment is an individual characteristic, it is essential to measure 
attainment at that level; to use aggregate outcomes could be misleading” (p. 253). This is the central 
problem with school level data. 
 
To accurately calculate the effects of a universal breakfast program on student performance, 
individual-level longitudinal data is required. Individual-level longitudinal data allows researchers to 
follow students over time comparing changes in test results for students in schools before and after 
the program is introduced. The main limit of this analysis is that several years of individual-level data 
after the implementation of the universal breakfast program are required. 
 
Utilizing individual-level data from each student would also improve the accuracy of the impacts of 
neighborhood characteristics on academic performance. This analysis utilized data from the 
surrounding block group as the “neighborhood” for each school. However, this may not the most 
accurate measure to determine the demographic characteristics of each student’s neighborhood, as 
the geographic boundary of the block group is not correlated to the school district’s boundaries that 
are utilized to determine which school a student is assigned to attend. In order to more accurately 
study the influence of neighborhood characteristics on academic performance, each student’s 
individual address should be collected. The data gathered for neighborhood characteristics should be 
collected based on each of these individual addresses in order to fully analyze the characteristics of 
each specific neighborhood on the individual student’s academic performance.  
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Conclusion 
This paper provides an initial overview of the impact of implementing a universal breakfast program 
on student academic achievement for fifty-four schools in North Carolina that participated in the 
pilot program that began in the 2011-12 school year. This report investigates the relationship 
between End-of-Grade pass rates in schools and the presence of the universal breakfast program 
within ten public school districts in North Carolina. Within this population, the grade-level pass 
rates for 2010-11 and 2011-12 were compared, before and after the universal breakfast program was 
implemented. These comparisons identified that third grade students experienced the most 
significant average increases in pass rates (an average increase of 2% for reading pass rates, 2.2% for 
mathematics pass rates, and 1.8% for composite pass rates). The impacts of student characteristics 
and capabilities, school-level characteristics, and neighborhood characteristics on student academic 
achievement were also analyzed for this sample. A statistically significant relationship was found 
between pass rates and the following variables: the percentage of white students, the percentage of 
economically disadvantaged students, and the percentage of students who qualified for free or 
reduced price meals. These analyses also found that the implementation of the universal breakfast 
program in 2011-12 was not found to have a statistically significant impact on the students’ pass 
rates for any of these subject tests.  
 
Two recommendations were identified as a result of these analyses. Schools with more than 70% of 
students qualifying for free or reduced price meals should seek to implement a universal breakfast 
program, despite the lack of a significant relationship on pass rates found in this study. Schools with 
high percentages of students qualifying for free or reduced price meals can implement a universal 
breakfast program at a minimal cost to the school district and the behavioral and cognitive benefits 
gained from eating breakfast can improve the students’ behavioral and cognitive abilities. It is also 
important to implement supplementary resources in conjunction with universal breakfast programs 
in these schools, as schools with more than 70% of students qualifying for free or reduced price 
meals are more likely to be located in neighborhoods with high percentages of minority families, low 
median household incomes, and high poverty rates. Moving forward, supplementary studies should 
be conducted, utilizing individual-level longitudinal data that contains information on each student’s 
home address, several years after these universal breakfast programs have been implemented to 
identify the impact of universal breakfast program on the individual-level and determine the impact 
of participating in a universal breakfast program for several years of schools on student academic 
achievement.   
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Appendix 
 
Appendix A: Schools Analyzed in Ten North Carolina School Districts 
 
Bertie County School District 
Aulander Elementary 
Colerain Elementary 
West Bertie Elementary 
Windsor Elementary 
Bertie Middle 
Duplin County School District  
B.F. Grady Elementary 
Beulaville Elementary 
Chinquapin Elementary 
Kenansville Elementary 
North Duplin Elementary 
Rose Hill Magnolia Elementary 
Wallace Elementary 
Warsaw Elementary 
Charity Middle School 
E. E. Smith Middle School 
Warsaw Middle 
Greene County School District (UBP) 
West Greene Elementary 
Greene County Middle 
Lincoln County School District (UBP)  
Battleground Elementary 
Catawba Springs Elementary 
Childers Elementary 
G.E. Massey Elementary 
Iron Station Elementary 
Love Memorial Elementary 
North Brook Elementary 
Rock Springs Elementary 
S. Ray Lowder Elementary 
Union Elementary 
F. D. Kiser Intermediate 
Pumpkin Center Intermediate 
East Lincoln Middle 
West Lincoln Middle 
Montgomery County School District (UBP)  
Candor Elementary 
Mount Gilead Elementary 
Page Street Elementary 
Star Elementary 
East Middle 
West Middle 
Northampton County School District 
Central Elementary 
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Gaston Elementary 
Willis Hare Elementary 
Conway Middle 
Pamlico County School District (UBP) 
Fred A. Anderson Elementary 
Pamlico County Middle 
Tyrrell County School District (UBP) 
Tyrrell Elementary 
Columbia Middle 
Weldon City School District (UBP) 
Weldon Elementary 
Weldon Middle 
Whiteville City School District (UBP) 
Edgewood Elementary 
Central Middle 
 
(UBP) = Implemented a universal breakfast program in the 2011-12 school year.  
Source: Collected independently by the Author during July and October 2013 utilizing information provided by NC No 
Kid Hungry.  
 
Appendix B: Income Eligibility Guidelines for Free or Reduced Meals (Effective from July 
1, 2011 to July 30, 2012) 
 
Household 
Size 
Annual Monthly Twice Per Month Every Two Weeks Weekly 
Free Reduced Free Reduced Free Reduced Free Reduced Free Reduced 
1 14,157 20,147 1,180 1,679 590 840 545 775 273 388 
2 19,123 27,214 1,594 2,268 797 1,134 736 1,047 368 524 
3 24,089 34,281 2,008 2,857 1,004 1,429 927 1,319 464 660 
4 29,055 41,348 2,422 3,446 1,211 1,723 1,118 1,591 559 796 
5 34,021 48,415 2,836 4,035 1,418 2,018 1,309 1,863 655 932 
6 38,987 55,482 3,249 4,624 1,625 2,312 1,500 2,134 750 1,067 
7 43,953 62,549 3,663 5,213 1,832 2,607 1,691 2,406 846 1,203 
8 48,919 69,616 4,077 5,802 2,039 2,901 1,882 2,678 941 1,339 
For each additional household member: 
Add: 4,966 7,067 414 589 207 295 191 272 96 136 
Source: http://www.fns.usda.gov/cnd/governance/notices/iegs/IEGs11-12.pdf 
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Appendix C: Percentage Qualifying for Free/Reduced Breakfast 2010-11 and 2011-12  
 
School District % Qual for 
Free/Reduced 
2010-11 
% Qual for 
Free/Reduced 
2011-12 
Edgewood Elementary Whiteville City 73.0% 72.2% 
Tyrell Elementary Tyrell County 87.4% 95.7% 
Candor Elementary Montgomery County 100.0% 91.5% 
Green Ridge Elementary Montgomery County 98.2% 100.0% 
Mount Gilead Elementary Montgomery County 90.8% 85.0% 
Page Street Elementary Montgomery County 66.7% 66.3% 
Star Elementary Montgomery County 77.2% 73.1% 
West Greene Elementary Greene County 82.8% 90.0% 
Fred A. Anderson Elementary Pamlico County 66.5% 71.3% 
Battleground Elementary Lincoln County 87.3% 87.2% 
Catawba Springs Elementary Lincoln County 32.4% 33.0% 
Childers Elementary Lincoln County 59.3% 61.3% 
G.E. Massey Elementary Lincoln County 86.2% 76.7% 
Iron Station Elementary Lincoln County 51.5% 55.8% 
Love Memorial Elementary Lincoln County 73.3% 69.9% 
North Brook Elementary Lincoln County 70.0% 68.4% 
Rock Springs Elementary Lincoln County 29.5% 31.1% 
S. Ray Lowder Elementary Lincoln County 78.8% 74.0% 
St. James Elementary Lincoln County 36.5% 31.1% 
Union Elementary Lincoln County 58.1% 55.9% 
Pumpkin Center Intermediate Lincoln County 37.3% 40.7% 
Average  68.7% 68.1% 
 
  Middle Schools 
Central Middle Whiteville City 64.1% 66.5% 
Columbia Middle Tyrell County 66.4% 66.9% 
East Middle Montgomery County 78.6% 78.8% 
West Middle Montgomery County 65.2% 68.8% 
Greene County Middle Greene County 76.7% 79.5% 
Pamlico County Middle Pamlico County 65.7% 65.1% 
F. D. Kiser Intermediate Lincoln County 82.8% 79.2% 
East Lincoln Middle Lincoln County 38.0% 39.0% 
Lincolnton Middle Lincoln County 70.3% 73.2% 
North Lincoln Middle Lincoln County 31.5% 34.9% 
West Lincoln Middle Lincoln County 57.8% 60.2% 
Average  63.4% 64.7% 
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Appendix D: Variables Compiled for this Report  
 
Variable Name 
Response 
Options (if 
necessary) 
School Name  
Address  
Grade Level Grade 3, 5, 6, or 8 
District Name  
Average Daily Membership  
Presence of universal breakfast  Yes or No 
District Type Urban or Rural 
% Poverty (for school’s block group)   
% Non-White (for school’s block group)  
Median Household Income (for school’s block group)  
% of Grade Qualified for Free/Reduced  
School Attendance Rate (%)  
Numbers of Suspensions /100 Students  
% of High Quality Teachers  
Student to Teacher Ratio  
% of Grade that passed the test * 
# of Students that took the test * 
% of Grade that identified as White and passed the test * 
% of Grade that identified as Black and passed the test * 
% of Grade that identified as Indian and passed the test * 
% of Grade that identified as Hispanic and passed the test * 
% of Grade that identified as Economically Disadvantaged as passed the test * 
% of Grade that identified as Not Economically Disadvantaged and passed the test * 
% of Grade that identified as speaking Limited English and passed the test * 
% of Grade that identified as disabled and passed the test * 
* Compiled for reading, math and composite tests 
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Appendix E: Percentage Point Change in End of Grade Reading Pass Rates between 2010-
11 and 2011-12 by Grade 
 
 
 
 
-15.00% -10.00% -5.00% 0.00% 5.00% 10.00% 15.00% 20.00% 
Edgewood Elementary 
Tyrrell Elementary 
Candor Elementary 
Green Ridge Elementary 
Mount Gilead Elementary 
Page Street Elementary 
Star Elementary 
West Greene Elementary 
Fred A. Anderson Elementary 
Battleground Elementary 
Catawba Springs Elementary 
Childers Elementary 
G.E. Massey Elementary 
Iron Station Elementary 
Love Memorial Elementary 
North Brook Elementary 
Rock Springs Elementary 
S. Ray Lowder Elementary 
St. James Elementary 
Union Elementary 
Pumpkin Center Intermediate 
Percentage Point Change in 3rd Grade EOG Reading Pass Rates 
between 2010-11 and 2011-2012 
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-25.00% -20.00% -15.00% -10.00% -5.00% 0.00% 5.00% 10.00% 15.00% 
Edgewood Elementary 
Tyrrell Elementary 
Candor Elementary 
Green Ridge Elementary 
Mount Gilead Elementary 
Page Street Elementary 
Star Elementary 
West Greene Elementary 
Fred A. Anderson Elementary 
Catawba Springs Elementary 
Childers Elementary 
Iron Station Elementary 
Love Memorial Elementary 
North Brook Elementary 
Rock Springs Elementary 
St. James Elementary 
Union Elementary 
F. D. Kiser Intermediate 
Pumpkin Center Intermediate 
Percentage Point Change in 5th Grade EOG Reading Pass Rates 
between 2010-11 and 2011-2012 
-35.00% -30.00% -25.00% -20.00% -15.00% -10.00% -5.00% 0.00% 5.00% 10.00% 
Central Middle 
Columbia Middle 
East Middle 
West Middle 
Greene County Middle 
Pamilco County Middle 
East Lincoln Middle 
Lincolnton Middle 
North Lincoln Middle 
West Lincoln Middle 
Percentage Point Change in 6th Grade EOG Reading Pass Rates 
between 2010-11 and 2011-2012 
 24 
 
 
Appendix F: Regression Statistics for Reading Pass Rates, 2011-12 
 
  Model 1 Model 2 Model 3 Model 4 
White Students (%) 0.136*** 0.080*** 0.098*** 0.095*** 
Economically Disadvantaged Students (%) 0.794*** 0.581*** 0.574*** 0.579*** 
Disabled Students (%) 0.075 0.054** 0.050** 0.043 
          
Qualified for Free/Reduced (%)  -0.431*** -0.409*** -0.421*** 
Student to Teacher Ratio (%)   -0.002 0.002 -0.007 
High Quality Teachers (%)   0.014 0.020 0.020 
Attendance (%)   -0.035 -0.038 -0.030 
          
Non-White Neighborhood (%)      -0.050 -0.053 
Neighborhood Poverty Rate (%)     0.023 0.024 
          
Universal Breakfast Program       -0.026 
          
N 95 95 95 95 
R-squared 0.8279 0.9486 0.9498 0.9501 
Adjusted R-squared 0.8223 0.9444 0.9445 0.9442 
Note: *, **, and *** denote significance at 10%, 5% and 1% levels respectively. 
 
  
-6.00% -4.00% -2.00% 0.00% 2.00% 4.00% 6.00% 8.00% 
Central Middle 
Columbia Middle 
East Middle 
West Middle 
Greene County Middle 
Pamlico County Middle 
East Lincoln Middle 
Lincolnton Middle 
North Lincoln Middle 
West Lincoln Middle 
Percentage Point Change in 8th Grade EOG Reading Pass Rates 
between 2010-11 and 2011-2012 
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Appendix G: Percentage Point Change in End of Grade Mathematics Pass Rates between 
2010-11 and 2011-12 by Grade 
 
 
 
-15.00% -10.00% -5.00% 0.00% 5.00% 10.00% 15.00% 20.00% 
Edgewood Elementary 
Tyrrell Elementary 
Candor Elementary 
Green Ridge Elementary 
Mount Gilead Elementary 
Page Street Elementary 
Star Elementary 
West Greene Elementary 
Fred A. Anderson Elementary 
Battleground Elementary 
Catawba Springs Elementary 
Childers Elementary 
G.E. Massey Elementary 
Iron Station Elementary 
Love Memorial Elementary 
North Brook Elementary 
Rock Springs Elementary 
S. Ray Lowder Elementary 
St. James Elementary 
Union Elementary 
Pumpkin Center Intermediate 
Percentage Point Change in 3rd Grade EOG Mathematics Pass Rates 
between 2010-11 and 2011-2012 
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-15.00% -10.00% -5.00% 0.00% 5.00% 10.00% 15.00% 20.00% 
Edgewood Elementary 
Tyrrell Elementary 
Candor Elementary 
Green Ridge Elementary 
Mount Gilead Elementary 
Page Street Elementary 
Star Elementary 
West Greene Elementary 
Fred A. Anderson Elementary 
Catawba Springs Elementary 
Childers Elementary 
Iron Station Elementary 
Love Memorial Elementary 
North Brook Elementary 
Rock Springs Elementary 
St. James Elementary 
Union Elementary 
F. D. Kiser Intermediate 
Pumpkin Center Intermediate 
Percentage Point Change in 5th Grade EOG Mathematics Pass Rates 
between 2010-11 and 2011-2012 
-15.00% -10.00% -5.00% 0.00% 5.00% 10.00% 15.00% 
Central Middle 
Columbia Middle 
East Middle 
West Middle 
Greene County Middle 
Pamilco County Middle 
East Lincoln Middle 
Lincolnton Middle 
North Lincoln Middle 
West Lincoln Middle 
Percentage Point Change in 6th Grade EOG Mathematics Pass Rates 
between 2010-11 and 2011-2012 
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Appendix H: Regression Statistics for Mathematics Pass Rates, 2011-12 
 
  Model 1 Model 2 Model 3 Model 4 
White Students (%) 0.253*** 0.128*** 0.128*** 0.128** 
Economically Disadvantaged Students (%) 0.689*** 0.671*** 0.671*** 0.672*** 
Disabled Students (%) 0.101** 0.060* 0.057* 0.056 
          
Qualified for Free/Reduced (%)  -0.305*** -0.283*** -0.285*** 
Student to Teacher Ratio   0.016 0.016 0.013 
High Quality Teachers (%)   0.025 0.029 0.029 
Attendance (%)   0.013 0.017 0.187 
          
Non-White Neighborhood (%)     -0.036 -0.037 
Neighborhood Poverty Rate (%)     -0.004 -0.003 
          
Universal Breakfast Program       -0.006 
          
N 95 95 95 95 
Adjusted R-squared 0.8631 0.9358 0.9367 0.9367 
R-squared 0.8585 0.9307 0.93 0.9292 
Note: *, **, and *** denote significance at 10%, 5% and 1% levels respectively. 
 
  
-15.00% -10.00% -5.00% 0.00% 5.00% 10.00% 15.00% 
Central Middle 
Columbia Middle 
East Middle 
West Middle 
Greene County Middle 
Pamilco County Middle 
East Lincoln Middle 
Lincolnton Middle 
North Lincoln Middle 
West Lincoln Middle 
Percentage Point Change in 8th Grade EOG Mathematics Pass Rates 
between 2010-11 and 2011-2012 
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Appendix I: Percentage Point Change in End of Grade Composite Pass Rates between 
2010-11 and 2011-12 by Grade 
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Percentage Point Change in 3rd Grade EOG Composite Pass Rates 
between 2010-11 and 2011-2012 
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Appendix J: Regression Statistics for Composite Pass Rates, 2011-12 
 
  Model 1 Model 2 Model 3 Model 4 
White Students (%) 0.201*** 0.104** 0.111*** 0.119*** 
Economically Disadvantaged Students (%) 0.717*** 0.496*** 0.488*** 0.491*** 
Disabled Students (%) 0.119** 0.062** 0.057* 0.054 
          
Qualified for Free/Reduced (%)   -0.464*** -0.440*** -0.446*** 
Student to Teacher Ratio (%)   -0.002 0.000 -0.004 
High Quality Teachers (%)   0.016 0.023 0.023 
Attendance (%)   -0.015 -0.015 -0.011 
          
Non-White Neighborhood (%)     -0.053 -0.056 
Neighborhood Poverty Rate (%)     0.023 0.023 
          
Universal Breakfast Program       -0.014 
          
N 94 94 94 94 
R-squared 0.8259 0.9411 0.9425 0.9426 
Adjusted R-squared 0.8201 0.9393 0.9363 0.9357 
Note: *, **, and *** denote significance at 10%, 5% and 1% levels respectively. 
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